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(54) Photothermal conversion material and planographic printing plate derived therefrom 

(57) A photothermal conversion material showing high sensitivity to the light of a semiconductor laser having an 
emission frequency band ol 750 nm ~ 900 nm with a high photothermal conversion efficiency and a planographic 
original plate fabricated by using the transducer are provided. This photothermal conversion material comprises a 
phthalocyanine compound 61 the following general formula (I) 
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wherein R-,~R 8 each roprosonis alkyl or alkoxyalkyl; X.,~X 8 each represents sulfur or NRg, where R 9 is hydrogen or 
alkyl. 
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Description 

FIELD OF THE INVENTION 

s [0001] The present invention relates to a photothermal conversion material which absorbs laser light to generate heat. 
BACKGROUND OF THE INVENTION 

[0002] Keeping abreast with the recent advances in laser technology, studies have been undertaken on methods for 

10 converting laser radiation to the thermal energy necessary for recording, for example an image forming method utilizing 
a laser thermal recording material or a laser thermal transfer printing material for high-speed, high-density, high-image- 
quaiity recording or reproduction. Moreover, against the background of the wide-spread use of computers and rapidly 
developing electronics inclusive of improvements in digital image processing technology, development of the so-called 
computer-to-plate (CTP) technology for direct fabrication of printing plates from digital data is in progress. 

1$ [0003] In the technology comprising converting laser light to heat for image recording (laser thermal recording tech- 
nology), a photothermal conversion material (light-to-heat converter) suited to the wavelength of a laser is used for 
conversion of absorbed laser light to heat to form an image but unless the laser output is raised to a fairly high level, 
the thermal energy required for image formation cannot be obtained. Therefore, there is a standing demand for devel- 
opment of a material having a high photothermal conversion efficiency. 

20 [0004] The known CTP technology includes, as classified by plate fabrication methodology, the laser light exposure 
method, the writing method using a thermal head, the method for local voltage application using pin electrodes, and 
the ink jet method for forming an ink-repellent or -receptive layer, among others. The laser light exposure method, in 
particular, is superior to other methods in resolution and platemaking speed and in this field, therefore, a variety of 
image-forming techniques are being studied. 

25 [0005] Today, compact, high-output, inexpensive semiconductor lasers having an emission band in the near-infrared 
region (750 nm - 900 nm) of the spectrum are readily available and can be exploited as exposure light sources in 
printing plate fabrication. 

[0006] The plate fabricating method using laser light is either of the light-sensitive type or of the heat-sensitive type. 
The light-sensitive plate material is available either in the electrophotographic system using an organic photoconductor 
30 (OPC) or in the silver salt system utilizing a salt of silver but both materials have the disadvantage that a large-sized, 
expensive production equipment is required and that the cost of the plate is fairly high as compared with the conventional 
presensitized (PS) plate. Furthermore, there is the problem associated with disposal of the developer. Therefore, the 
above-mentioned plate materials have not been commercially implemented as yet. 

[0007] The heat-sensitive plate material has the disadvantage of low sensitivity as compared with the light-sensitive 
35 plate material but has been energetically studied in view of the advantage that it can be handled under the interior 
(illuminated) conditions and the required equipment may be small and inexpensive. 

[0008] The heat-sensitive plate materials invariably require the use of the so-called photothermal transducer for the 
conversion of light to heat. 

[0009] It is essential that the photothermal conversion material absorb the laser light used, and for an enhanced 

40 sensitivity, its ability to absorb the laser light must be sufficiently high. 

[0010] The light-to-heat converting substance for such a photothermal conversion material includes pigment type 
substances and dyestuff type substances. A typical pigment type substance is carbon black. As dyestuff type sub- 
stances, a variety of substances have been proposed, although polymethine dyes are commonly employed. Carbon 
black offers a broad choice of compatible lasers but has the disadvantage that its ability to absorb laser light is generally 

45 so low compared with dyes that it must be used in large amounts. Moreover, a sophisticated dispersion technique is 
essential. 

[0011] The dyestuff type substance must have a large capacity to absorb the emission of the semiconductor laser 
used, high compatibility with the concomitant image-forming component and resin binder, and high solubility in the 
solvent used. 

so [0012] Polymethine dyes are essentially of the salt type so that the type of solvent that can be used is limited and 
the compatibility with the image forming component and resin binder is poor. 

OBJECTS AND SUMMARY OF THE INVENTION 

55 [0013] The present invention has for its object to provide a photothermal conversion material which has high sensi- 
tivity to semiconductor lasers having an emission band in the near-infrared region (750 nm - 900 nm) of the spectrum 
and can be used for high-speed, high-density, high-image-quality laser thermal recording. It is a further object of the 
invention to provide a planographic original plate for CTP use which is capable of giving prints with high image quality. 
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[0014] As the result of their extensive research for accomplishing the above objects, the inventors of the present 
invention discovered that a phthalocyanine compound having a herein-defined chemical structure can be used as a 
light-to-heat converting agent and gives a photothermal conversion material which has good sensitivity to laser light, 
high photothermal conversion efficiency, and good processability for various applications. The inventors haveaccord- 
s ingly developed the present invention. 

[0015] The present invention relates, in a first aspect thereof, to a photothermal conversion material comprising a 
phthalocyanine compound of the following general formula (I) . 



wherein R^Ffe each represents alkyl or alkoxyalkyl; X-,-^ each represents sulfur or NR 9 ; = (either X 3 or X 4 ) = 
(either X s orX s ) = (either X 7 or Xs) = sulfur and X 2 = (the other one of X 3 and X4) = (the other one of Xg and Xe) = (the 
other one of X 7 and X 8 ) = NRg; R 9 represents hydrogen or alkyl; M represents a couple of hydrogen atoms, a divalent 
30 metal, a trivalent metal derivative, or a tetravaleht metal derivative. 

[0016] The present invention relates, in a second aspect thereof, to a planographic original plate for CTP use which 
comprises a support and, as disposed thereon, a photothermal conversion layer containing the photothermal conver- 
sion material according to said first aspect of the invention. 

[001 7] The present invention relates, in a third aspect thereof, to a method of fabricating a planographic printing plate 
35 which comprises exposing a planographic original plate according to said second aspect of the invention to light using 
a semiconductor laser having an emission band of 750 nm - 900 nm as a light source. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

40 [0018] The present invention is now described in detail. 

[0019] The first aspect of the present invention is a photothermal conversion material containing a phthalocyanine 
compound of the following general formula (I) . 
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wherein R^Rq each represents alkyl or alkoxyalkyl; X^Xq each represents sulfur or NR 9 ; X-, = (either X 3 or X 4 ) = 
(either X 5 or Xq) = (either X 7 or X 8 ) = sulfur and X 2 = (the other one of X 3 and X4) = (the other one of Xg and Xe) = (the 
other one of X 7 and X 8 ) = NR9; R 9 represents hydrogen or alkyl; M represents a couple of hydrogen atoms, a divalent 
metal, a trivalent metal derivative, or a tetravalent metal derivative. 
5 [0020] Thus, the photothermal conversion material according to this invention contains at least one member selected 
from among the phthalocyanine compounds of the following general formulas (la) ~ (Id). 



10 



15 



20 



25 



30 



35 




(la) 



(lb) 



50 



4 



EP 0 916 513 A2 




(Ic) 



(Ici) 



[0021] In the above respective formulas, F^-Rb each represents alkyl or alkoxyalkyl; R 9 represents hydrogen or 
alkyl; M represents a couple of hydrogen atoms, a divalent metal, a trivalent metal derivative, or a tetravalent metal 
40 derivative. 

[0022] When any of R^Rs represents alkyl, it is preferably a straight-chain or branched alkyl group of 1-12 carbon 
atoms and more preferably a straight-chain or branched alkyl group of 1 -8 carbon atoms. To mention specific examples, 
it may be methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, n-pentyl, isopentyl, neopentyl, n-hexyl, isohexyl, 
sec-hexyl, 2-ethylbutyl, n-heptyl, isoheptyl, sec-heptyl, n-octyl, 2-ethylhexyl, n-clecyl, and n-dodecyl, among others. 
45 [0023] When any of R.,-^ represents alkoxyalkyl, it is preferably a group containing a total of 2 to 6 carbon atoms, 
thus including methoxyethyl, methoxypropyl. methoxybutyl, ethoxyethyl, ethoxypropyl, ethoxybutyl, n-propoxyethyl, 
iso-propoxyethyl, and n-propoxy propyl, among others. 

[0024] When Rg is alkyl, it is preferably a straight-chain or branched alkyl group of 1-12 carbon atoms and more 
preferably a straight-chain or branched alkyl group of 1-8 carbon atoms. As specific examples, methyl, ethyl, n-propyl, 
so isopropyl, n-butyl, isobutyl, sec-butyl, n-pentyl, isopentyl, neopentyl, n-heptyl, isoheptyl, sec-heptyl, n-octyl, 2-ethyl- 
hexyl, n-decyl, and n-dodecyl can be mentioned. Thus, R 9 is preferably hydrogen or a straight-chain or branched alkyl 
group ol 1-12 carbon atoms and more preferably hydrogen or a straight-chain or branched alkyl group of 1-6 carbon 
atoms. 

[0025] When M represents a divalent metal, it is preferably Cu, Zn, Fe, Co, Ni, Ru, Pb, Rh, Pd, Pt, Mn, or Sn. The 
ss trivalent or tetravalent metal derivative is preferably AICI, InCI, FeCI, MnOH, SiCfe, SnCI 2 , GeCI 2 , Si(OH) 2 , Sn(OH) 2 , 
Ge(OH) 2 , VO, or TiO. In particular, M is preferably Co, Ni, Cu, Zn, VO, or TiO. 

[0026] The phthalocyanine compound of general formula (I) for use in the present invention can be produced, for 
example by reacting a phthalonitrile compound of the following general formula (II) with either a metal or a metal 
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derivative in a suitable solvent, preferably in an organic solvent having a boiling point not below 1 30°C , at a temperature 
of 100~300°C. 
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wherein Z A and Z 2 each represents the same alkyl or alkoxyalkyl group as defined for FVR 8 ; Z 3 represents hydrogen 
or the same alkyl group as defined for Rg. 

[0027] Table 1 is a list of preferred examples of the compound of general formula (I) which can be used in the present 
invention. 

[0028] The compounds shown in Table 1 are those compounds of formula (I) wherein = (either R 3 or R 4 ) = (either 
R 5 or R 6 ) = (either Ry or R B ) and R 2 = (the other one of R 3 and R 4 ) = (the other one of R 5 and Re) = (the other one of 
R 7 and R 8 ). 

TABLE 1 



Compound Nos. 


Nil 




n 2 


Ro 


(1) 


Cu 


CH 3 


CH 3 


H 


(2) 


Cu 


CH 3 


CH 3 


n-CgH 13 


(3) 


Cu 


/>-» i_i 




n-CgHii 


(4) 


Cu 


n-C 3 H 7 


n-C 3 H 7 


n-C^H-js 


(5) 


Cu 


iso-C 3 H 7 


iso-C 3 H 7 


n-CgH^ 


(6) 


Zn 


n-C 4 H 9 


n-C 4 H 9 


H 


(7) — 


FeCI 


n-C 4 H 9 


n-C 4 H 9 


CH 3 


(8) 


Co 


n-C 4 H 9 


n-C 4 H 9 


C 2 H 5 


(9) 


Ni 


n-C 4 H 9 


n-C 4 H 9 


n-C 4 H 9 


(10) 


Pd 


n-C 4 H 9 


n-C 4 H 9 


n-C 6 H 13 


(11) 


MnOH 


iso-C 4 H 9 


iso-C 4 H 9 


H 


(12) 


VO 


iso-C 4 H 9 


iso-C 4 H 9 


n-C 3 H 7 


(13) 


Ru 


iso-C 4 H 9 


iso-C 4 H 9 


C 2 H 5 


(14) 


Rh 


iso-C 4 H 9 


iso-C 4 H 9 


n-C 4 H 9 


(15) 


Pt 


iso-C 4 H 9 


iso-C 4 H 9 


n-C 5 H n 


(16) 


AICI 


sec-C 4 H 9 


sec-C 4 H 9 


H 


(17) 


InCI 


sec-C 4 H 9 


sec-C 4 H 9 


CH 3 


(18) 


Zn 


sec-C 4 H 9 


sec-C 4 H 9 


C 2 H 5 


(19) 


Ni 


sec-C 4 H 9 


sec-C 4 H 0 


n-C 4 H 9 


(20) 


FeCI 


sec-C 4 H 9 


sec-C 4 H 9 


n-C 6 H 13 


(21) 


SiCI 2 


n-CgH^ 


n " C 5 H 11 


H 


(22) 


Cu 


n-CgHn 


n-C 5 H n 


n-C 3 H 7 


(23) 


TiO 


n-C 5 H-n 


n_C 5 H 11 . 


C 2 H 5 


(24) 


VO 


n " c 5 H n 


n-C 5 H n 


n-CgH-,-, 


(25) 


Pd 


n-C 5 H ni 


n-CgH^ 


n-C 6 H 13 


(26) 


Pb 


iso-CgH^ 


iso-CgH^ 


H 


(27) 


Cu 


iso-CgH^ 


iso-CgH-n 


H 


(28) 


Zn 


iso-C^^ 


iso-C 5 H in 


H 


(29) 


FeCI 


iso-CsH^ 


iso-CgH^" 


H 


(30) 


Co 


iso-CsHu 


iso-C 5 H ni 


H 



6 



EP 0 916 513 A2 



TABLE 1 (continued) 



Compound Nos. 


M 


R 1 




0 
"9 


(31) 


Ni 


iso-CsH^ 


iso-CsH^ 


Ul 

n 


(32) 


Pd 


iso-CsH^ 


• _ ^\ i i 

lSO-C 5 H 11 


ti 


(33) 


MnOH 


iso-CgH^ 


■ _ /-N II 

iso-CsH^ 


Li 

n 


(34) 


VO 


iso-CgH^ 


iso-CsH^ 


u 
n 


(35) 


Cu 


iso-CgH^ 


iso-C 5 H in 


CH 3 


(36) 


Cu 


iso-CsHu 


iso-CgH^ 


rs 11 

0 2 H 5 


(37) 


Zn 


iso-CsH^ 


iso-CgH^ 




(38) 


Pb 


iso-CgH^ 


iso-CgH^ 


r\ 11 

0 2 M 5 


(39) 


Co 


iso-CgH^ 


iso-CgH^ 




(40) 


Ni 


iso-CgH^ 


iso-CsH^ 


r> it 

U 2 N 5 


(41) 


Pd 


iso-CsH^ 


iso-CsH^ 


i_i 
U 2 H 5 


(42) 


MnOH 


iso-CsH^ 


iso-CgH^ 


C 2 H 5 


(43) 


VO 


iso-CgHn 


iso-CgH^ 


U 2 H 5 


(44) 


Co 


iso-CsHn 


iso-CsH^ 


n-C 4 H 9 


(45) 


Ru 


iso-CgH^ 


iso-CgH^ 


n ' C 6 H l3 


(46) 


SnCI 2 


n-C 6 H 13 


n-C 6 H 13 


H 


(47) 


Zn 


n-C 8 H 13 


n-C 8 H 13 


CH 3 


(48) 


Pt 


n-C 8 H.j 3 


n-C 6 H 13 


n-C 3 H 7 


(49) 


Ni 


n-C 8 H 13 


n-C 6 N 13 


n-CgH^ 


(50) 


Pd 


n-CgH-is 


n-C 8 H 13 


n-C 8 H-j3 


(51) 


GeCI 2 


iso-C 6 H 13 


iso-C 6 H-, 3 


1 1 
H 


(52) 


FeCI 


iso-C 6 H 13 | 


iso-C 6 H 13 


CH 3 


(53) 


Cu 


iso-C 6 H 13 


iso-C 6 H 13 


C 2 H 5 


(54) 


VO 


iso-C 6 H 13 


iso-C 6 H 13 


n-C 4 H 9 


(55) 


Zn 


iso^CgH^ 


iso-C 6 H 13 


n-CgH-,3 


(56) 


Si(OH) 2 


n-C 7 H 15 


n-O^H^ 


H 


(57) 


Rh 


n-C 7 H 15 


n -°7 H i5 


CH 3 


(58) 


Zn 


n-C 7 H 15 




n-C 3 H 7 


(59) 


Ni 


n-C 7 H 15 




_ /^N II 

n-c 4 H 9 


(60) 


Co 


n-C 7 H 15 


n-C7H 15 


n-CsH-j-! 


(61) 


Sn(OH) 2 


iso-C 7 H 15 


iso-C 7 H 15 


1 1 
H 


(62) 


MnOH 


iso-C 7 H 15 


iso-C 7 H 15 


/-» 11 
CH 3 


(63) 


TiO 


iso-C 7 H 15 


iso-G^H^ 


U 2 M 5 


(64) 


Pb 


iso-C 7 H 15 


iso-C^H^ 


n - C 5 H 11 


(65) 


Mg 


iso-C 7 H 15 


iso-C 7 H 15 


M O I_l 

n-o 6 n 1 3 


(66) 


Cu 


n-C 8 H 17 


n-C 8 H 17 


H 


(67) 


Ge(OH) 2 


n-C 8 H 17 


n-C 8 H 17 


/■si 1 

CH 3 


(68) 


InCI 


n-C 8 H 17 


n-C 8 H 17 


C 2 H S 


(69) 


Zn 


n-C 8 H 17 


n-C 8 H 17 


n-c 3 H 7 


(70) 


FeCI 


n-C 8 H 17 


n " C 8 H l7 


n-C 6 H 13 


(71) 


Cu 


C H 3 OC 2 H 4 


O rl 3LJ 1*4 


H 


(72) 


Zn 


C H 3 OC 2 H 4 


Ort 3 v-J0 2 r1 4 


H 


(73) 


reui 


O IN 3 U ^2 4 




H 


(74) 


Co 


CH 3 OC 2 H 4 


CH 3 OC 2 H 4 


H 


(75) 


Ni 


CH 3 OC 2 H 4 


CH 3 OC 2 H 4 


H 


(76) 


Pd 


CH 3 OC 2 H 4 


CH 3 OC 2 H 4 


H 


(77) 


MnOH 


C H 3 OG 2 H 4 


CH 3 OC 2 H 4 


H 


(78) 


VO 


CH 3 OC 2 H 4 


CH 3 OC 2 H 4 


H 


(79) 


TiO 


C H 3 OC 2 H 4 


CH 3 OC 2 H 4 


CH 3 


(80) 


AICI 


CH 3 OC 2 H 4 


CH 3 OC 2 H 4 


C 2 H 5 



EP 0 916 513 A2 



TABLE 1 (continued) 



Compound Nos. 


M 




R 2 


R 9 


(81) 


InCI 


CH 3 OC 2 H 4 


CH 3 OC 2 H4 


n-C 3 H 7 


(82) 


MnOH 


CH3OC2H4 


CH 3 OC 2 H4 


n-CgHn 


(83) 


VO 


CH 3 OG 3 H 6 


CH 3 OC 3 H 6 


H 


(84) 


Pd 


CH 3 OC 3 H 6 


CH 3 OC 3 H 6 


CH 3 


(85) 


Zn 


CH 3 OC 3 Hg 


CH 3 OC 3 Hg 


C 2 H S 


(86) 


FeCI 


CH 3 OC 3 H 8 


CH 3 OC 3 Hg 


n-C 4 H 9 


(87) 


Co 


CH 3 OC 3 H 6 


CH 3 OC 3 Hg 


n-C 8 H 13 


(88) 


Ni 


CH 3 OC 4 H 8 


CH 3 OC 4 H 8 


H 


(89) 


Cu 


CH 3 OC 4 H 8 


CH 3 OC 4 H 8 


CH 3 


(90) 


Pb 


CH 3 OC 4 H e 


CH 3 OC 4 H 8 


C 2 H 5 


(91) 


Ru 


CH 3 OC 4 H 8 


CH 3 OC 4 H 8 


n-C 3 H 7 


(92) 


Rh 


CH 3 OC 4 H 8 


CH 3 OC 4 H 8 


n-CgH^ 


(93) 


VO 


C2H50C2H4 


C2H£OC 2 H 4 


H 


(94) 


Ru 


C2H50C2H4 


C 2 H50C 2 H 4 


CH 3 


(95) 


Rh 


C2H50C2H4 


C 2 H s OC2H 4 


C 2 H 5 


(96) 


Pd 


C2H 5 OC 2 H 4 


C 2 HcjOC 2 H 4 


n-C 4 H 9 


(97) 


Pt 


C2H5OC2H4 


C 2 H50C 2 H 4 


n-CgH 13 


(98) 


SiCI 2 


n-C 3 H 7 OC 2 H 4 


n-C 3 H 7 OC 2 H 4 


H 


(99) 


Cu 


n-C 3 H 7 OC 2 H 4 


n - C 3 H 7 OC 2 H 4 


CH 3 


(100) | 


Zn 


n-C 3 H 7 OC 2 H4 


n-C 3 H 7 OC 2 H 4 


C 2 H 5 


(101) 


FeCI 


iso-C 3 H 7 OC 2 H 4 


iso-C 3 H70C 2 H 4 


n-C 3 H 7 


(102) 


Co 


jso-C 3 H 7 OC 2 H4 


iso-C 3 H 7 OC 2 H 4 


n-CgH^ 


(103) 


MnOH 


C 2 H50C 3 Hg 


C 2 H50C 3 Hg 


H 


(104) 


VO 


C 2 H50C 3 Hg 


C 2 H 8 OC 3 Hg 


CH 3 


(105) 


TiO 


C 2 H50C 3 H 6 


C 2 H 5 OC 3 Hg 


C 2 H 5 


(106) 


AICI 


C2H5OC3H6 


C 2 H50C 3 Hg 


n-C 4 H 9 


(107) 


InCI 


C 2 H 5 OC 3 H 6 


C 2 H 5 OC 3 Hg 


n-C 6 H 13 


(108) 


CU 


C2H5OC4H3 




H 


(109) 


Cu 






CH 3 


(110) 


Ni 


C2H50C4H3 


C 2 H 5 OC 4 H 8 


C 2 H 5 


(111) 


Zn 


C2H50C4H3 


C 2 H50C 4 H 8 


n-C 3 H 7 


(112) 


Co 


C2H50C4H3 


C2H5OC4H3 


n-C 5 H 11 


(113) 


Cu 


C 2 H 5 


n-C 3 H 7 


H 


(114) 


Cu 


C 2 H 5 


n-.C 6 H 13 


CH 3 


(115) 


Cu 


C 2 H 5 


n-C 8 H 17 


C 2 H 5 


(116) 


Cu 


C 2 H 5 


n-C 10 H 2 i 


n-C 4 H 9 


(117) 


Cu 


C 2 H 5 


n-C 12 H 2 5 


n-CgH 13 


(118) 


Ni 


iso-C 5 H ni 


C 2 H 5 


H 


(119) 


Co 


iso-C 5 H 11 


n-C 4 H 9 


CH 3 


(120) 


Zn 


iso-CsH^ 


n-C 6 H 13 z 


C 2 H 5 


(121) 


VO 


iso-CsH^ 




n-C 3 H 7 


(122) 


MnOH 


iso-CsH-H 


n " C 12 H 25 


n-CgH^ 


(123) 


Cu 


iso-CgH^ 


CH 3 OC 2 H 4 


H 


(124) 


Zn 


iso-CsH^ 


CH 3 OC 2 H 4 


H 


(125) 


FeCI 


iso-CgH^ 


CH 3 OC 2 H 4 


H 


(126 


Co 


iso " C 5 H 11 


CH 3 OC 2 H 4 


H 


(127) 


Ni 


iso-CgH-n 


CH 3 OC 2 H 4 


H 


(128) 


Pd 


iso-CsH^ 


CH 3 OC 2 H4 


H 


(129) 


MnOH 


iso-CgH^ 


CH 3 OC 2 H4 


H 


(130) 


VO 


iso-CgH-n 


CH 3 OC 2 H4 


H 
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TABLE 1 (continued) 



Comoound Nos 


M 


Ri 




SI 


(131) 


Cu 


iso-CgH^ 


CH30C3H 6 


CH 3 


(132) 


AICI 


iso-CgHn 


CH3OC4HQ 


C 2 H 5 


(133) 


InCI 


iso-CgHn 


C2H5OC2H4 


n-C 10 H 21 


(134) 


Ni 


iso-CgH^ 




n-C 12 H 25 


(135) 


H 2 


iso-CgH^ 


iso-CgHn 


H 


(136) 


VO 


iso-CsH-,-, 




n-C 4 H 9 


(137) 


VO 


iso-CsH^ 


iso-CgH^ 


n-C 8 H 17 



[0029] The phthalocyanine compound of general formula (I) is a known compound and the compound as such is 
described in Japanese Kokai Tokkyo Koho H8-60008. The inventors of the present invention explored into the photo- 
thermal conversion characteristic of the compound and found that, among various materials absorbing in the near- 
infrared region of the spectrum, the particular compound has exceedingly high sensitivity to laser light exhibiting a high 
photothermal conversion efficiency and can be applied with advantage, for example, to laser thermal transfer printing 
and laser thermal recording materials conducive to high-speed recording and giving high-density, high-image-quality 
records. 

[0030] Furthermore, because the phthalocyanine compound of general formula (I) is very readily soluble in various 
solvents which are generally used in the construction of the photothermal conversion layer of a planographic original 
plate for CTP use and well compatible with various kinds of binder resins, it can be easily formulated into coating dopes 
conducive to uniform photothermal conversion layers, thus being found to be particularly suited for the fabrication of 
planographic original plates for CTP use. 

[0031] The photothermal conversion material of the invention may contain a binder resin or the like in addition to the 
phthalocyanine compound of formula (I) which is a light-to-heat converting agent. 

[0032] Furthermore, the photothermal conversion material of the invention can be implemented by using the phthalo- 
cyanine compound of general formula (I) in combination with various known near-infrared-light absorbing substances 
within the range not contrary to the objects of the invention. 

[0033] The near-infrared-light absorbing materials mentioned above include not only a variety of pigments such as 
carbon black, aniline black, etc. but also other colors or dyes such as the polymethine dyes (cyanine dyes), phthalo- 
cyanine dyes, dithiol metal complex salt dyes, naphthoquinone dyes, anthraquinone dyes, triphenylmethane (analog) 
dyes, aminium dyes, diimmonium dyes, azo dyes, indoaniline metal complex dyes, intermolecular CTdyes, etc., all of 
which are.described in "Near-Infrared Absorbing Colors" (P45-51 ) , KAGAKU KOGYO (Chemical Industry) (May 1 986 
issue) and in Chapter 2-2.3 of "The Development and Market Trend of Functional Dyes in the Ninties", CMC (1990). 
The binder resin is not particularly restricted in kind but includes the homopolymers and copolymers of acrylic monomers 
such as acrylic acid, methacrylic acid, acrylic esters, methacrylic esters, etc., cellulosic polymers such as methylcel- 
lulose, ethylcellulose, cellulose acetate, etc., vinyl polymers and vinyl copolymers such as polystyrene, vinyl chloride- 
vinyl acetate copolymer, polyvinylpyrrolidone, polyvinyl butyral, polyvinyl alcohol, etc., condensation polymers such as 
polyesters and polyam ides, rubber-like thermoplastic polymers such as butadiene-styrene copolymer etc., and poly- 
mers available upon polymerization and crossl inking of photopolymerizable compounds such as epoxy compounds. 
[0034] When the photothermal conversion material of the invention is applied to a recording medium such as a laser 
thermal transfer printing material or a laser thermal recording material, it can be used as formulated with a chromogenic 
or coloring agent or, as an alternative, a discrete layer containing such a chromogenic or coloring agent may be pro- 
vided. As the chromogenic or coloring agent, there can be employed sublimable dyes or pigments, electron-donating 
dye precursors and electron-accepting compounds, polymerizable polymers and various other substances capable of 
forming images by undergoing physical or chemical change in response to heat which are in use or underdevelopment. 
For example, the coloring agent which can be used in the laser thermal transfer printing material includes but is not 
limited to inorganic pigments such as titanium dioxide, carbon black, zinc oxide, Prussian blue, cadmium sulfide, iron 
oxide, and chromates of lead, zinc, barium, and calcium, and organic colors such as azo, thioindigo, anthraquinone, 
anthoanthrone, triphendioxane, phthalocyanine, quinacridone, and other dyes. As examples of the dye, acid dyes, 
direct dyes, dispersed dyes, oil-soluble dyes, and metal-containing oil-soluble dyes can be mentioned. 
[0035] The chromogenic agent for use in the laser thermal recording material is not particularly restricted but any of 
the substances in use in the conventional thermal recording materials can be employed. The electron-donating dye 
precursor is a compound which donates an electron or accepts the proton ol an acid or the like to develop a color and, 
as such, includes those compounds which have a partial structure such as a lactone, lactam, sultone, spiropyran, ester, 
or amide structure which undergoes ring-opening or cleavage upon contact with an electron-accepting compound. 
Thus, for example, triphenylmethane compounds, fluoran compounds, phenothiazine compounds, indolylphthalide 
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compounds, leucoauramine compounds, modamine lactam compounds, triazene compounds, spiropyran compounds, 
and fluorene compounds can be mentioned. The electron -accepting compound includes phenolic compounds, organic 
acids and salts thereof, hydroxybenzoic acid esters, and so forth. 

[0036] The photothermal conversion material of the invention can be applied with advantage to a planographic orig- 
s inal plate for CTP use. The planographic original plate for CTP use comprises a support and, as disposed thereon, a 
photothermal conversion layer. Optionally a silicone rubber layer may be constructed on the photothermal conversion 
layer and a protective or other layer may be further provided in superimposition. 

[0037] As components of the photothermal conversion layer, there may be an image-forming component in addition 
to the photothermal conversion material. Alternatively, a layer containing the image-forming component may be built 

10 up on the photothermal conversion layer. 

[0038] The image-forming component is a material which, when heated, undergoes physical or chemical change to 
form an image and the variety of materials heretofore proposed or in use can be utilized. For example, the material 
containing a microencapsulated heat-fusible substance and a binder resin as disclosed in Japanese Kokai Tokkyo 
Koho H3-1 08588, the material comprising an active hydrogen-containing binder and a blocked isocyanate on the hy- 

is drophilic surface of a support as disclosed in Japanese Kokai Tokkyo Koho S62-1 64049, the material comprising a 
microencapsulated lipophilic component and a hydrophilic polymer binder as disclosed in Japanese Kokai Tokkyo Koho 
H7-1849, the material comprising an acid precursor, a vinyl ether-containing compound and an alkali-soluble resin as 
disclosed in Japanese Kokai Tokkyo Koho H8-220752, the material comprising a hydroxy-containing macromolecular 
compound and an o-naphthoquinone diazide compound as disclosed in Japanese Kokai Tokkyo Koho H9-5993, the 

20 material containing nitrocellulose etc. as disclosed in Japanese Kokai Tokkyo Koho H9-1 31 977, the material comprising 
a polymerization initiator and an ethylenically unsaturated monomer, oligomer or macromonomer as disclosed in Jap- 
anese Kokai Tokkyo Koho H9-1 46264, among others. In certain applications, the objective image can be formed by 
constructing a silicone rubber layer on a photothermal conversion layer (light-sensitive layer or a heat-sensitive re- 
cording layer) and, after exposure, bringing the silicone layer into intimate contact or apart as described in Japanese 

25 Kokai Tokkyo Koho H9-80745, Kokai Tokkyo Koho H9-1 31 977, and Kokai Tokkyo Koho H9-1 46264, for instance. 

[0039] The planographic original plate for CTP use according to the present invention should have a sufficient degree 
of flexibility to permit setting on a conventional printing press and, at the same time, have a sufficient strength to 
withstand the load which may act on it during the printing process. The support, therefore, can be made from many 
kinds of materials such as paper, plastic (e.g. polyethylene, polypropylene, polystyrene, etc.) -laminated paper, metal 

30 sheets made from aluminum (inclusive of its alloys) , zinc, copper, etc., and plastic films such as cellulose diacetate, 
cellulose triacetate, cellulose butyrate, polyethylene terephthalate, polyethylene, polystyrene, polypropylene, polycar- 
bonate, polyvinyl acetate, etc. As representative supports, coated paper, aluminum or other metal sheets, polyethylene 
terephthalate or other plastic film, rubber/and their composites can be mentioned. The preferred support material 
includes aluminum, aluminum alloy, and plastic film. The thickness of the support is 25 |im~3 mm, preferably 100 

35 u.m-500 u.m. 

[0040] The usual process for fabricating a planographic original plate comprises dispersing or dissolving the photo- 
thermal conversion material and image-forming component in a solvent and coating a support with the dispersion or 
solution. 

[0041] The solvent which can be used in this process includes water, alcohols such as methyl alcohol, isopropyl 
40 alcohol, isobutyl alcohol, cyclopentanol, cyclohexanol, diacetone alcohol, etc., cellosolves such as methylcellosolve, 
ethylcellosolve, etc., aromatic hydrocarbons such as toluene, xylene, chlorobenzene, etc., esters such as ethyl acetate, 
butyl acetate, isoamyl acetate, methyl propionate, etc., ketones such as acetone, methyl ethyl ketone, methyl isobutyl 
ketone, cyclohexanone, etc., chlorinated hydrocarbons such as methylene chloride, chloroform, trichloroethylene, etc., 
ethers such as tetrahydrofuran, dioxane, etc., and aprotic polar solvents such as N,N-dimethylformamide ! N-methyl- 
45 pyrrolidone, and so lorth. 

[0042] For improved adhesion and printing quality, a subbing (undercoat) layer may be interposed between the sup- 
port and the photothermal conversion layer or the support itself may be surface-treated. The subbing layer may for 
example be a light-sensitive polymer layer photocured prior to construction of the photothermal conversion layer as 
disclosed in Japanese Kokai Tokkyo Koho S60-22903, the heat-cured expoxy resin layer disclosed in Japanese Kokai 
50 Tokkyo Koho S62-50760, the cured gelation film disclosed in Japanese Kokai Tokkyo Koho S63-133151, the layer 
formed by using a urethane resin and a silane coupling agent as disclosed in Japanese Kokai Tokkyo Koho H3-200965, 
and the urethane resin layer disclosed in Japanese Kokai Tokkyo Koho H3-273248. 

[0043] To provide a protective film for the purpose of protecting the surface of said photothermal conversion layer 
or silicone rubber layer, a transparent film such as polyethylene, polypropylene, polyvinyl chloride, polyvinylidene chlo- 
55 ride, polyvinyl alcohol, polyethylene terephthalate, or cellophane film may be laminated or such a film may be drawn 
and used. 

[0044] To fabricate a planographic printing plate, the above planographic original plate for CTP use is irradiated with 
the light of a semiconductor laser having an emission band of 750-900 nm in the per se known manner 
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EXAMPLES 

[0045] The following examples are Intended to illustrate the present invention in further detail and should by no 
means be construed as defining the scope of the invention. 

s 

Example 1 

[0046] A polyethylene terephthalate (PET) film with an average thickness of 5 |im is coated with a solution containing 
10 g of the binder Delpet 80N (acrylic resin, Asahi Chemical Industry) and 0.2 g of Compound No. 34 (Table 1) in 90 

io g of toluene-methyl ethyl ketone (1:1) using a wire bar in a dry film thickness of about 5 jam to provide a sample. 

[0047] A single-mode semiconductor laser (wavelength 830 nm) and optics were disposed so as to provide a con- 
densed laser beam with a diameter of 10 urn on the surface of said sample. The semiconductor laser was set so as 
to permit variation of the power of laser light reaching the surface over the range of 50-200 mW and the sample was 
irradiated with the single pulse at the pulse width of 20 jis. After completion of the irradiation, the sample was examined 

15 under the light microscope. As a result, a through-hole with a diameter of about 10 jam was formed when the power of 
laser light reaching the surface was 70 mW. 

Example 2 

20 [0048] Except that 0.2 g of Compound No. 93 (Table 1 ) was used in lieu of Compound No. 34 (Table 1 ) , the procedure 
of Example 1 was otherwise repeated. Examination of the irradiated sample under the light microscope revealed that 
a through-hole with a diameter of about 10 fim was formed when the power of laser light reaching the surface was 80 
mW. 

25 Example 3 

[0049] A polyethylene terephthalate (PET) film having an average thickness of 5 u.m was coated with a solution 
containing 10 g of the binder Delpet 80N (acrylic resin, Asahi Chemical Industry) and 0.2 g of Compound No. 27 (Table 
1 ) in 90 g of toluene-methyl ethyl ketone (1:1) using a wire bar in a dry film thickness of about 5 u. m to provide a sample. 

30 [0050] A single-mode semiconductor laser (wavelength 790 nm) and optics were disposed so as to provide a con- 
densed laser beam with a diameter of 10 um on the surface of said sample. The semiconductor laser was set so as 
to permit variation of the power of laser light reaching the surface over the range of 50-200 mW and the sample was 
irradiated with the single pulse at the pulse width of 20 u.s. After completion of the irradiation, the sample was examined 
under the light microscope. As a result, a through -hole with a diameter of about 10 u. m was formed when the power 

35 of laser light reaching the surface was 70 mW. 

Example 4 

[0051] Except that 0.2 g of Compound No. 36 (Table 1 ) was used in lieu of 0.2 g of Compound No. 27 (Table 1 ), the 
40 procedure of Example 3 was otherwise repeated. As a result, a through-hole with a diameter of about 10 ujti was 
formed when the power of laser light reaching the surface was 80 mW. 

Example 5 

45 Formation of a subbing layer 

[0052] As the undercoat on a polyethylene terephthalate film having a thickness of 175 u,m, a gelatin subbing layer 
was constructed in a dry film thickness of 0.2 u.m. 

50 Formation of a photothermal conversion layer 

[0053] A coating dope according to the following recipe was applied over the above gelatin -coated polyethylene 
terephthalate film in a dry film thickness of 2 u.m to provide a photothermal conversion layer. 





Parts by weight 


Compound No. 34 (Table 1 ) 

Crisvon 3006 LV (polyurethane; Dainippon Ink and Chemicals) 


0.1 
5.0 



11 



EP 0 916 513 A2 



(continued) 





Parts by weight 


Solsperse S27000 (ICI) 


0.4 


Nitrocellulose (n-propanol 30% contained) 


4.2 


Xylylenediamine (1 mol)-glycidyl methacrylate (4 mol) adduct 


2.0 


Ethyl Michler's ketone 


0.2 


Tetrahydrofuran 


90 



10 

Formation of a silicone rubber layer 

[0054] A coating dope conforming to the following recipe was applied over the above photothermal conversion layer 
in a dry film thickness of 2 u.m to provide a silicone rubber layer. 





Parts by weight 


a , © -Divinylpolydimethylsiioxane (deg. of polymerization: ca 700) 


9.0 


(CH 3 )3Si-0-(SiH(CH3)-0) 8 -Si(CH 3 )3 


0.6 


Polydimethylsiloxane (deq. of polymerization: ca 8000) 


0.5 


Olefin-chloroplatinate 


0.08 


Inhibitor HC=C-C(CH 3 ) 2 -0-Si(CH 3 ) 3 


0.07 


Isopar G (Esso Chemical) 


55 



25 [0055] Using the planographic original plate obtained above, writing was performed using a semiconductor laser with 
a beam diameter of 10 \xxr\ and an emission wavelength of 830 nm under the conditions that the power on the plate 
surface was 1 1 0 mW. The laser recording sensitivity was 200 mJ/cm 2 and the resolution was 8 u.m. Thus, a planographic 
printing plate with sharp edges could be obtained. 

30 Example 6 

[0056] Except that 0. 1 part by weight of Compound No. 93 (Table 1 ) was used in lieu of 0. 1 part by weight of Compound 
No. 34 (Table 1 ), the procedure of Example 5 was otherwise repeated to provide a planographic original plate. 
[0057] Using the planographic original plate obtained above, writing was performed using a semiconductor laser with 
3S a beam diameter of 10 u.m and an emission wavelength of 830 nm under the conditions that the power on the plate 
surface was 1 1 0 mW. The laser recording sensitivity was 200 mJ/cm 2 and the resolution was 8 um Thus, a planographic 
printing plate with sharp edges could be obtained. 

Example 7 

40 

[0058] Except that 0.1 part by weight of Compound No. 27 (Table 1 ) was used in lieu of 0.1 part by weight of Compound 
No. 34 (Table 1 ), the procedure of Example 5 was otherwise repeated to provide a planographic original plate. 
[0059] Using the planographic original plate obtained above, writing was performed using a semiconductor laser with 
a beam diameter of 10 u.m and an emission wavelength of 790 nm under the conditions that the power on the plate 
4S surface was 1 1 0 m W. The laser recording sensitivity was 200 mJ/cm 2 and the resolution was 8 ujti. Thus, a planographic 
printing plate with sharp edges could be obtained. 

Example 8 

so [0060] ExceptthatO.1 part by weight of Compound No. 43 (Table 1) was used in lieu of 0.1 part by weight of Compound 
No. 34 (Table 1 ), the procedure of Example 5 was otherwise repeated to provide a planographic original plate. 
[0061] Using the planographic original plate obtained above, writing was performed using a semiconductor laser with 
a beam diameter of 10 u.rn and an emission wavelength of 830 nm under the conditions that the power on the plate 
surface was 1 1 0 mW. The laser recording sensitivity was 200 m J/cm 2 and the resolution was 8 u.m. Thus, a planographic 

55 printing plate with sharp edges could be obtained. 
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Example 9 

[0062] Except that 0.1 part by weight of Compound No. 136 (Table 1) was used in lieu of 0.1 part by weight of 
Compound No. 34 (Table 1 ). the procedure of Example 5 was otherwise repeated to provide a planographic original 
5 plate. 

[0063] Using the planographic original plate obtained above, writing was performed using a semiconductor laser with 
a beam diameter of 10 urn and an emission wavelength of 830 nm under the conditions that the power on the plate 
surface was 1 10 mW The laser recording sensitivity was 200 mJ/cm 2 and the resolution was 8 u,m. Thus, a planographic 
printing plate with sharp edges could be obtained. 

10 

Example 10 



75 



20 



25 



[0064] Except that 0.1 part by weight of Compound No. 137 (Table 1) was used in lieu of 0.1 part by weight of 
Compound No. 34 (Table 1), the procedure of Example 5 was otherwise repeated to provide a planographic original 
plate. 

[0065] Using the planographic original plate obtained above, writing was performed using a semiconductor laser with 
a beam diameter of 10 urn and an emission wavelength of 830 nm under the conditions that the power on the plate 
surface was 1 1 0 mW. The laser recording sensitivity was 200 m J/cm 2 and the resolution was 8 jim. Thus, a planographic 
printing plate with sharp edges could be obtained. 

EFFECT OF THE INVENTION 

[0066] The photothermal conversion material of the present invention shows high sensitivity to the light of a semi- 
conductor laser having an emission frequency band in the near-infrared region (750 nm - 900 nm) of the spectrum 
and high photothermal conversion efficiency so that it can be used in a variety of applications. Moreover, the original 
plate for CTP use which incorporates this photothermal conversion material is easy to fabricate and provides prints 
with high image quality. 



30 Claims 

1. A photothermal conversion material comprising a phthalocyanine compound of the following general formula (I) 



35 



40 



45 



so 



55 




(I) 



2. 



wherein R n ~R 8 each represents alkyl or alkoxyalkyl; X-,~X 8 each represents sulfur or NR 9 ; X-, = (either X 3 or X 4 ) 
= (either X 5 or Xg) = (cither X 7 or X 8 ) = sulfur and X 2 = (the other one of X 3 and X4) = (the other one of X 5 and Xg) 
= (the other one of X 7 and X 8 ) = NR 9 ; R 9 represents hydrogen or alkyl; M represents a couple of hydrogen atoms, 
a divalent metal, a tnvalont metal derivative, or a tetravalent metal derivative. 

The photothermal conversion material according to Claim 1 wherein M in general formula (I) is Co, Ni, Cu, Zn, VO, 
or TiO. 
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3. The photothermal conversion material according to Claim 1 or 2 wherein each of Rj-Rs in general formula (I) is 
a straight-chain or branched alkyl group containing 1-1 2 carbon atoms or an alkoxyalkyl group containing a total 
of 2-6 carbon atoms. 

5 4. The photothermal conversion material according to any of Claims 1 -3 wherein Rg in general formula (I) is hydrogen 
or a straight-chain or branched alkyl group containing 1-12 carbon atoms. 

5. A planographic original plate for CTP use which comprises a support and, as disposed thereon, a photothermal 
conversion layer containing the photothermal conversion material claimed in Claim 1. 

10 

6. A method of fabricating a planographic printing plate which comprises preparing the planographic original plate of 
Claim 5 and irradiating the plate using a semiconductor laser having an emission band of 750 nm - 900 nm as a 
light source. 

15 
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(54) Photothermal conversion material and planographic printing plate derived therefrom 

(57) A photothermal conversion material showing high sensitivity to the light of a semiconductor laser having an 
emission frequency band of 750 nm — 900 nm with a high photothermal conversion efficiency and a planographic 
original plate fabricated by using the transducer are provided. This photothermal conversion material comprises a 
phthalocyanine compound of the following general formula (I) 




(I) 



wherein R 1 ~Re each represents alkyl or alkoxyalkyl, X 1 ~X 8 each represents sulfur or NRg, where R 9 is hydrogen or 
alkyl. 
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